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(54) INTERLAYER SHORT CIRCUIT DECISION DEVICE AND INTERLAYER SHORT 
CIRCUIT DECIDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply a interlayer 
short circuit decision device, protecting an electric 
wire from the overcurrent of rare shorting. 
SOLUTION: A fuse element with interlayer short 
circuit decision function F is provided with a current 
sensor 2, IC7 and a microcomputer 8. When a 
detection current L flows in a load 5 via an FET 4, a 
potential difference is generated in both ends of the 
current sensor 2. When the potential difference is 
inputted, IC7 compares the potential difference with a 
prescribed voltage threshold. The microcomputer 8 
compares the characteristic value of detection 
current L with a reference value, based on the 
comparison result pf IC7. Namely, the microcomputer 
8 conducts decision as to interlayer short circuit, 
based on at least one of four characteristic value: the 
abnormal current value while a current value related 
to an input detection signal exceed a prescribed 
current threshold, the time when the abnormal 

current value exceeding the prescribed threshold flows, the on-duty ratio, or the number of 
times passing which exceeds the prescribed current threshold. At the time of interlayer short 
circuit, the FET 4 is turned off. 
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C 3~C 6^ roj H'J-t-:^ h-r-Si^WfflJtOii-y h;^^-? 
S 2 IC|#-g)„ 

[0 0 4 3] S 2 XH. X i- > (H !i>;)^ A/J ^ fl Ac 

*^§75^i^?-|;i)rr$n-5„ -f-LX. X-l" -y^7f>(St^-;:i^A:^J 

^nxutiutnw\-^n^t. s i6(cij^-5o -Vj. X 

40 ^. 

[0 0 4 4] ;X-IC:. S t 6lCi3l^X, jffiM*^rffi-r«cy'" 
L E Dr^fj fi^-Ti^ I C 7 ti,'.i;:Jj^Fn^„ i c 7 liiiSfUji 
»ffi^^A:'jf -5<!:^A'->7)^>xM 4$ti-eiiLX. F 
E T 4 F E T=f -yffii^^M',:;} L. F E T 4 ^ ^tXW^X" 
mtt^o X. I C 7«L EDii'jtT(fl'#^A:^Jt"^i. 
L E D 9 ^ii'iti -4-^0 ^ L X. V -f rJ > 8 IJ S 2 lew 

[0 0 4 5] S 3X»i. Jl!iV[|,IT'ttl..i !;7i< I c 7fcil.i;r^ 

n^o I c 7ttjimisi-f?m!7(7)A;;i:j,i;o'^^A--->''7it 



9 

(0 0 4 6) 'AlZ, S4ICi3liT. ^Sitil L L A^ITX 0 

A 1 7>'^7ctO*);*c#l>*^§*^A^^iJSiJ$n^, fiU^. 
{±!:'3fi^i^os 1 , OS 2A^^coL ix'N;;bX«HU'^jl/ 

fI^^tti:;'3fi^lSOS 2*^^,«m^<h*^«(ZL U^JKD 

L*<A 1 7>'^7J;0fc;*:#U<l:*iJ»r3n^, ^LT. 

i. S6{C^S, mmmLLi^A17>^7J:r) 
fc/jN$liA>X(il?LUi:*iJ»rSn-5<!:, S 1 7 (C^-5o 
[0 0 4 7] S 1 7 TH. a«W^fi#&t/L E D mfl' 

{mf)U c7\ziiiijin^o I c 7tjjiaw§m^^£A 

DmJ:Tft^5:A:'3-r5i:. L E D 9 ^tSff-T^s: 

[0 0 4 8]i>:tc. S6ic:i5UT. ts'yy^Cj Ai)^\ 

Atcj;ottffi{iLL©A 1 7>^7^m^rcmmv^mT 

[0 0 4 9] 'AiZ, S7(C*3ViT. litfflL L 2 7 
>'<7J;0t);'i:^ii*^SA^*WJ$ns. flU^, iL'JjIS 

thtiim^^os 2i)^^(D(mtf}mi,zLu^)i<DiB%-c 

$>?>m^. mS!JfflLL75U2 7>'<7J;»3t)/h$Vi75^X 

«i§?Lii<i:!|aiiiii$n^. X, mil mmos I (Din 

[0 0 5 0] aJ:'jm^«lOS i*^?,<7)miti:Mi 

tim^t^OS 2A^ib0m^tf)m\ZH\^^)\^(D{a^X'$) 
L;5<A 2 7>'<7J; 0 t)A#l^<?: IWr 
$n^, -5-LT. fi»itMLL*iA2 7>'^7J;f9fci:^ 
l>tW»f^?n^<h. S8II#^. -^r, «SitffiLL;)^*A 
2 7>'^7i;0*)/h$t^A^Xfi^Lli<i:*TO^n-5i. 
S 1 SfC^^, 

[0 0 5 1] SIS T«, m^S^nSlT A*n' 2 s e c 
S'J^n^. -€-LT. )i«illl$r.5]TAAtT 2 s e c ctf3t)A- 

i>tLxs 1 9ic«p^, -1], mmmrAAnz s e 

c J;Dt)/h$l^*^Xfil?Ll»<!:fW$n.5t, S 1 7 IC 



(6) 2 0 0 I - 4 R 6 fi 1 
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[0 0 5 2 ] 'AlZ. S J 9II^jOT, J!i]Vliiil<i(f(-i;>^tX 
L E Da'- tj fii VJ-^' I C 7 IClll >/j 5 ^ l.-jo„ I C 7 WjifiVliM; 

E T 4 (C F E T tI--^ 13 '.y ^ fli Jj^^, T-5> t . !■ E T 4 

E D!l^si'linij^ AJ}t^t, L E D 9 ^.'rW'r^, ^ L 
T. v'-ra>ttS 2 
[0 0 5 3] S2 0Ttt. D \ ACUn'^m'rJT^tl, |5| 
10 Ell^lS'r;)^f-7^^n^o ^LT. V'fz)>ttS2 1 (CfjJ-So 
S2 HCiJUT. glfj$(7)IG ('Ty-.vva 

GlI§-*U::'j$nTU;^i:li<J:*iJW$n-St, S 1 9\Zi^ 
S. -Vj, I Gm-5?-;)<A>'j$nXichfi|l^r$n^<!:. SI 

[0 0 5 4] S 7;J^';,S 8(Cf^^<i:, S8T(4. 

-5, C:(7)*'^>:$'CT B(IctOfli?;?tttL L(7)A 2 7>'< 

7 im^fzmmmmT Bf)mw-^n^. 

20 [ 0 0 5 5 ] S 9 Ttt, ^ >ll='f|IU>'j O > 9 C 3 HiU^t V 

ii$n!]* 'i' > ^ c 4 *^'^n^-"n 1 o -r > ^ 'J / > h 5 n, 

^>m"]^mn-t^rzif:>(nh(nx3d^. y.. ^^-vn;^!,",)^; 

h(DX$>^o 

[0 0 5 6] ;^IC, S I OIC^Jl^T. &mf}0>9C 5 

n. SI 1 icliJ^, l!ilSc;/j'>>3'C 5(1. vii?)ic(ii'iL i.w 
A 2 7>'^7$-®x.fclHlic$f«^T-5>Aci6(Dt,<75T* 

30 

[0 0 5 7] S 1 1 T«, ii^lI$r}l]T B7)?T 1 «T 

2) sec (y^mmf&mm^mii^r^) .totA^i^ 
*^s*^*^*')sij$n-5o ^i^T, mmmm Bf)^T 1 s e 

c J;t9fcA#l^^tJ)rr$n^t. \y7->-^-hl,ZU^r,f 
m\tt}^$)^tLXS 1 giCf^-S, ^;£oT. S l 9!l#f-r 
L/t?^«. ffi7liiirrfH^7/ili;j^?nSX;J6. FET4/J? 

:tyiKmtfj.o. \^7->3-hm)j\\:.t^n^. -Jj. m 

mm'^nBA^T l s e CcfcOt/hSl^^^Xtt^^H^iTJl 
WitStl^t. S I 2(Cf^-?)o 
40 [0 0 5 8] S12(C*3UT. tI" >Hi¥|l!jyj > 

C 3<Dmt:^--7\mV,\tlO>'9C4(Dmt\ZXr>X. 

mmL(Dmm\in'^rz 0(D:i->m^](nm^ ( d u t y 

[0 0 5 9] S 1 3IIfcUT. DUTYttD/iM^ 

1% (>l5:5Bi!l|(DJit?|HfLC($-t«fiK-rs) J: ^ t)A-5i^75^rT^ 

mmtsn^. -?-lt. injTYjtD//<i) i ^ctotA 
tLxs 1 9icfif^„ t^oT. s 1 ^izimifdm^ 



II 

{0 0 6 0J si4T«, lEiWij'yyi'C 5(Dmt\my<i 

*'i'>^C 6<D(li:ICJ:oT. ^f^lML L OA 2 7 

^^mm^$>^tLTS 1 9{C#^o Vi-oT, S 1 9iC 
^frLAcf^fi. ii«ji»rfi^*^ffi;'3 5n^^c«?), FET 

[0 0 6 1] :^mmf^mTit. s 5. s 7, s 1 8, s 

11. S 1 3, SI 5ICj;l9*iJ»r^®7i<t8E!6^nTl^ 

^. f^. m^Romimmt&tLr<Dmm^w\. dut 
f -5= 

[0 0 6 2] t«-^T. *lli6JK^tCctn«. WTWct^ 
(1) *^igfl5^T«. S 5(CTmS!ifflLL75^*A 1 7> 
L *U 2 7 > 7 J; 0 1> $ V «^ L U <!: fiJIIIf $ 

n. s 1 8izxmmfiLL(DAi7>^7^m^ 

fcmmi^r^T Af}^T 2 s e c J;Ofe:*:#ii<h*iJBif$n^ 

(0 0 6 3] (2) *3liSJg§8T«. 5 7{CTm?jSfaL 

n. ao. SI HZXmMmLL(DA27>^7^mA. 
feaii^B#P^TB*«T 1 s e ci;Ot)±^l^ (S#U-^ 

[0 0 6 4] (3) *lliSJ^^T«. S 7IITm?jitliL 
L^^A27>^7J:K)h±^l^ i^^U^M iWWf^ 

n, s 1 1 izxmtmm.m?^TBm' i s e c i 

t^mm?JitL(7)DUTY|;bD*^D 1 %J:K)h-Xti^ (HiS 
U^JU) i^JBW^tlSt. FET4«;*-7CD«lcSI<t;'j: 

[0 0 6 5] (4) S 7{CTl[?rti^L 

LA<A27>'^7J;0t);*:^^i (S^U'^JU) ifiirrS 

n. 1.^. s 1 1 izxmtimmmrrBAn i s e c j; 



(7) !f.i-|!'rJ 2 0 0 1 - -i fi (i fi 1 

12 

MK/r^^l. .1.1.':), S 1 5 tCTV|i?;1c(ii'il. I.WA 2 7>'\-/ 
^•*;ix./;nMv:ll.'f|."l~'i>i:nw|niaK7)<K I |n|/s c c J;fJ 

y (Dim tun. ms5^(Dm-m^MWitst\^. ?;£o 
X. z<Di^^\zi3i''Xh. }y7->B-hrfoy,!;hWf<i^''b 

m^^m^X't^, 

[0 0 6 6] ( 5 ) -^m^mmxn. t a - x^^mm-t 
>-y-2 tUTfis/B-r^citicfco, xmiMmLnzim 
brzmf£v^^iht^z.ff}<xt^. fiii. ^mmm 
10 mmmiituy(D^oiz'&<jibxh^^\ 

[0 0 6 7] (A) m$mm}mx'\t, mik-t>'>f 2 1 

■^-^xi^mcDimimm-r-^m^^xh^i^ z<n^o 
izLtzmihizii. ^l^^il!'Jl^M!^;r^^i^c^5(+5 (d ~ (r>) 

[0 0 6 8] (B) X. »timmmfmx'\i. mik-ty-^j- 

2 (ka-x') wnsjfigwtHiM (i-:j-ri2) (cJjto'i^ 
T. ♦^^.T,fS»SL;5'l/7->3- hrojflrlsrt;5^^^/J>^T:||BljL 

20 Ttctli, 

[0 0 6 9] BIJ-fe, tg?jft-fe>-+^-2 <hLTI>^]imriR I N 

>L'T-5, f-LT. vii?)iiiiiicTffli'intfifea;vii?jin.^)ii 

l^T rr^{?Bffi|;liM NX^f.|;ifg?rtLxtij^;iimrjf£Lj (^^fi 
^"nir^mim^mnr^. ^LT, ■<''r::i>8lcj;o 

t^htitz&thm^ 0 fc:;^^ i^ii^? . ISi^UrrEr^i L t!;? U 7 -> 

30 ojioicLfdig^ficti, mrn'Mmmmzini^ (d ~ 

(5) {3tBiPJW?i*7i^me,n-5, 

[0 0 7 0] X. viiBi£-t>-!)-2ic'i:i;/cjiti;iJH(Cct^fu 

!t±#fia*<-T*^i6'intfi;iJ;i-.#li!:tJ; t,:^^i^<t hi) 

m-^n^t. ^!.tiTisis L f}^u7>3- hcDmw^ix^^ 

tmiVit^^o izbXhX^\ z.o^XoizLfzm-^iz 

ammmmmjzin-f^b (d ~ (s) (ciiiiiicwii/jjii 

[0 0 7 1] (C) $ bIC. S 5 (CT'flir^cflViL L7)^•A 1 
7>'<7J;0t>A:*l^iTJ|WrSn.?)<l:. S 1 8(CTv|i?)i£ 
40 fitL LOA 1 7>^7imA.rzmmmmT Af)^T 2 s e 
c J; 0 t) $ I ^ rff 75^ n «il $ ti ^ J; -=) (C -f ^ , 
T. S I 8 lCTmJSi!ii!!-Mll*l.".rr A^'T 2 s e c =t 0 fc'h 

^ i^A^xi,m Li^t m'f^n^ t, S7 izxmiMm l l 

t^A 2 7 > ^7 h-J<^K^-/)-^rljA^mW]tin^^o iZ 
LXh^l\ 

[0 0 7 2] (D) 3^)13 X, mmimiMimxit. m\ 

::i>/i\y-$'^mi 2&V^m2 3>n\y-9\um \ 3(0 
2O(03>/N'U-^|!ll»{}$#-r-5 I CTtLfz^^. 1 O 
(Do>n[^-9{r>mifTr^ I C 7<i:LTtJ;l\ X. 



(8) 



vm 2 0 0 



A fi (i r, 
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CCDJf^. 'K^mi;rJitLcotlgSfflLLi:&a>/N'U- 

uTYtt. nm.mm^my^rzmm?mfzK)<Dm^^\^^ 

■5. 

[0 0 7 3] (E) X, S 5{CTl|SitMLL;*^A J 7> 

LTt)<tli. dO®^, S6. S7. SI 8. S8~S 
1 5S:#BS1-*, 

[0 0 7 41 (F) fFl2^JSJgl8-Cti. LED9<&i 
[0 0 7 5] (G) HtIi2lliSJ^,^,T-«. 

t¥ET^ym^t\z^K)ml=^-\^m^^mf^L. m 
m.m%'m^t¥ET^■7m^t\z^'om2=^- vm^^ 

[0 0 7 6] (H) i!Am%mwM-^\t. ^h^nm.m 

m^Mtk2 OAl) {CUT. T1$A2 (/Tr^fg 
D 1 ^■:t>Xi-X'<tttL. Kl$rA2 (F?f^fE?iSB!9 

ffl) ^mLtzmmm^tLtz. m^r. ^^mmmx- 

i^-rm^izm-Ji^xu7i-3-h^fmLx\,^^o 
[0 0 7 7] ccDtfi^jcf^^T, i:iwcsfc£.i)m«ns3fa 



It 



* i'di^i -5 W-tt fifl !C U T . -^-^ l^'t I JJt m m ^M^-fX. -c- I 
^nommti tcao'l ^T , U 7 ^ a - l- TiII^?^ f i-jXh 
cti^o JiiJ. dOJi€?tJ, nfinEl (D) OTJ;-9!l|f4{&c7)zi 
> / 1 U - $ ftf fl 1 -r -5 1> O <!: f ^ , 
[0 0 7 8] T^tlv!?«. U7->-t- hm\t^iiif^(DKil 
^f!t>iimi7\'<LXl-^^, iNiilWi'i I . y«i/i2. Xf:t 
* 3 IC 7r< L HI b -ti IC ct o T U 7 > i) - h T^iJ l^lf ^ h" o 

^' U- ^ Jl/ <h ;/^£ o 7t Jg€r ^ ;Tx L T I ^ -5 „ 
10 [0 0 7 9] v?H UmrMUA 1 ~A 5 AI<A 
2 <A 3 <A 4<A 5) S T«&f!l?jft|iliSlfi-CErLni$^l^ 
U^Jl'tT a.-T-^ltD 1 ~D5 (D 1 <D2<D3< 
D4<D5) TEBi^nSlz-Xjl'^tl^^^blf/iii^^ 

TA m_L-.A 2*#§(7)U-^;l.j ^7l^LTt^-5. ;^£^;3. 5k 

TAS^J ttA5tt_l;.^.TiLTl^-5o 
[0 0 8 0] ^2 atlr^tffiA 1 ~A 5 T'Eili^n-S U-X 
20 Jl' tiiiilEiSc K 1 - K 5 K 1< K 2 < K 3 < K 

4<K5) TEiii$n^U'<;i'$|lli^€rt5-ti-fcJil5r^^f< 
■To «3tJl;?^itfiA 1 ~A5, Trt-x-rttDe-D J 
0 (Uts. D5<D6<D7<D8<D9<D 1 0) . 
Sy-iiSiiini^Ke^K l OX-ii\?M^t\.^U^)l\m:^ 

m^-^tt-^fzi^^^ni-r. 

[0 0 8 1 ] mmmuwiA i ~a ^it^n^nmnmiMi 
^(fiTfeo. D ] ~D 1 0 . K 1 ~K I 0 ti^n^^nw 

[0 0 8 2] 
30 [^ 1 ] 
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n-5 lifn*^© i/'^jKcm L;tig^, u^juzt-ift- 
[0 0 8 5] 'Aiz. w]EmmmmRmwiA^e,iK&r^ 

(1) «jJ^JB3H*5liT. ^l^-HffS? 

- \im(Dti!im\z\t, ^^^mtymt:tiii]t^ii!, 

[0 0 8 6] mlF2^Ji>^^i(C*3UT. L E D 9 tt^iST^ 
©JCffllTi L. S 1 9 lZXlti J}$n^ L E D,^tr(R-77i<'«f 
^^©^/ft^JCffiaL. S 1 6. SI HZtSl^XWr)) 

L EDmfrnm^m^myi-ym\zm^j-r^o 

[0 0 8 7] (2) g^JtJlgl 7!)5gii|jJJlS4(7)UTn^ 



■>3-ht:iMilil« f/t^T, ceo (2) (zn[IfltW5BfPli: 

«^iim?jitT(i;^£U^'pi)|lW^n'g)„ X, as 1 ltit$:f ©tcj; 
■:3 TiViBiIrll»it<Dvlij)iifia^1rrijit]?fi 1 WfM^ VhXz^^'t 

fm^ti^t, u-7 -> 3 - h (Dmmmx'$)^tm¥(tsn 
^mtmhti^, wm'MmrM\zii\.^x-^^ u > s «a? 

[0 0 8 8] 

40 5 !'ge«i!cW52W!lin«, tm#©l'<J:-3T. A'/jfefeai 
m St(C (f!*fB?;f£;ii 1/ T -> 3 " h c7)i^v|lnitT-^ ^ A^'f^f)^^)^ 

[0 0 8 9] mmi 2 fkmnikm o izAd'\mmuz^n 
<7)'>;^c< th2 -z>\:xi:mi^h^^i:)-^nrzmm\''\ 

T ^ -5 , <t 0 ti^ /il=7i? iv5 1 ^ U 7 •> 3 - h r'llli/r;)^TiJfjg .h ;:t 
-5, 



(10) 



2 0 0 



'1 f) ( i 
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(0 0 9 1] MjRjS4. IkXSmiiir^l \z%m<Dm\\z^ 

[0 2] I c©<aiiisti?fife*^t-ttmiHiss0o 

[031 V'rn>{cj:0llf73nsi/7>'3- hiili 

[0 51 V'i'a>{cJ:0llfT^n-5U'7->3-Ki§fB 
f'V-ha. 20 



18 



[ 1^1 (i ] ( A ) f,-i b 7 > ii ~ 1- liife f J- t ^. ■- KM \ 

(B) (iflwirrrfiiL^. 

[t5^|(7)gJin;i) 

1 - 1^7 V 3 - v'mm&, 2 ■■■■mm\\\i^-9ii. mm 

-T S t>' k a - X' ^ -T- i L T O ta r)ic -t > It . 4 • • • f (i J>i,' i 

fiOA 2 7>'^7$|BAAciiS^B?f|lfl, D-l|r)S<©!Npffifi 
Sr+^lBK-r^. <^lil«?jit(7)i|M5:P?r[!5|EM/: 0<7):t>li#ia)cofi) 

-Wrr^® ^^*«bt-r ^ X 7" -y 7" 5 , S 7 -tW-T^S^IS 
B£-r^ X-T- 7" 7 . S 1 8 -■rilW-f ©^ Wft/iicT-S Xt" -v 
7" 18. S I 1 •-•|y)irr-TF!t^^<«;iR-rSX7-y7" 1 1, S 
1 3-1Wfr-®^W$KK-r^XT--y7 1 3. S I 5-till«P 
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